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N -SUBSTITUTED 2-CYANOPYRROLIDINES 



Field 

The present invention relates to N-substituted 2-cyanopyrrolidines. More particularly, 
it provides novel N-glycyl-2-cyanopyrrolidine derivatives. 



Background 

Dipeptidyl peptidase-IV (DPP-IV) is a serine protease which cleaves N-terminal 
dipeptides from a peptide chain containing, preferably, a proline residue in the penultimate 
position. Although the biological role of DPP-IV in mammalian systems has not been 
completely established, it is believed to play an important role in neuropeptide metabolism, 
T-cell activation, attachment of cancer cells to the endothelium and the entry of HIV into 
lymphoid cells. DPP-IV is responsible for inactivating glucagon-like peptide-1 (GLP-1). 
More particularly, DPP-IV cleaves the amino-tenninal His-Ala dipeptide of GLP-1 , generating 
a GLP-1 receptor antagonist, and thereby shortens the physiological response to GLP-1. Since 
the half-life for DPP-IV cleavage is much shorter than the half-life for removal of GLP-1 from 
circulation, a significant increase in GLP-1 bioactivity (5- to 10-fold) is anticipated from 
DPP-IV inhibition. Since GLP-1 is a major stimulator of pancreatic insulin secretion and has 
direct beneficial effects on glucose disposal, DPP-IV inhibition appears to represent an 
attractive approach for treating non-insulin-dependent diabetes mellitus (NIDDM). 

Although a number of DPP-IV inhibitors have been described, all have limitations 
relating to potency, stability or toxicity. Accordingly, a great need exists for novel DPP-IV 
inhibitors which are useful in treating conditions mediated by DPP-IV inhibition and which do 
not suffer from the above-mentioned limitations. 
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Summary of the invention 

The invention provides novel N-(N'-substituted glycyl)-2<yanopyrrolidines which are 
effective as DPP-IV inhibitors in treating conditions mediated by DPP-IV. It also concerns 
corresponding pharmaceutical compositions, a process for their preparation, a method of 
inhibiting DPP-IV comprising administering to a patient in need of such treatment a 
therapeutically effective amount thereof, the compounds for use as a pharmaceutical, and their 
use in a process for the preparation of a medicament for treating a condition mediated 
by DPP-IV. 

Detailed description 

The invention concerns N-CN'-substituted glycyl)-2-cyanopyrrolidines. hereinafter 
briefly named "the compounds of the invention"; more particularly, it concerns compounds 
of formula I: 




wherein R is: 

a) RiR,.N(CH 2 )„,- wherein 

R, is a pyridinyl or pyrimidinyl moiety optionally mono- or independently 
disubstituted with (C M )alkyl. (C-Oalkoxy, halogen, trifluoromethyl, 
cyano or nitro; or phenyl optionally mono- or independendy disubstituted 
with (C M )allcyl, (C M )alkoxy or halogen; 

R„ is hydrogen or (C, 4 )al]cyl; and 

m is 2 or 3; 

b) (C>.u)cycloalkyl optionally monosubstituted in the 1 -position with (Ci.j)hydroxyalkyl; 

c) Ri(CH,)„« wherein either 

Ri is phenyl optionally mono- or independently di- or independently trisubstituted 
with (C M )alkyl, (C M )allcoxy. halogen or phenylthio optionally monosubstituted 
in the phenyl ring with hydroxyraethyl; or is (C w )alkyl; a [3.U]bicyclic 
carbocyclic moiety optionally mono- or plurisubstituted with (Chalky 1 : 
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.pyridine orn^ylmoie^opdonaBymo.^cW.^y— .ed 
with (C„)al*yl. (Clotty o, halogen; cyelohexene; or *Um»ney|-. ana 

(C M )alkoxy or halogen; and 
n is 2 or 3; 

' independently disubstituted with (CmWL 

(CM)alk° x y or halogen; 
e) R/CH,),- wherein R» is 2^xopyrrolidinyl or (C M )alkoxy and 

or independently *— * » i,h <C ' ^ " e °" ; 

in free form or in acid addition salt form. 

^^..S. be moaeofpharmaeenacally^bieon-o or morgan. .«h . » 

phosphoHc.oimU^c.td^.io^dmnyrds.b.nU.izal 

n.ecomponndsofmoinven.ionmayexb.mmefonnofopucnllyac.e, 

phenyl optionally subsdtuted as defined above. R,pretera y 
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above. m p»fea*l,isZ n^lyis 1 or2,«P«cWl,2. p prcfensbly is 2 o, 3. 

p^JTtaW. PyH^MP^.yisp^n-2-y,. Ifp^fy Unnamed 

ra rimidinyl«ebal»I°>.cy»o»dni«'.«»P« i ' 11 y chl ' ,n » e - . . 

^Uis.u^ttay.pref^U^^^^.y.s^ 

w«h halogen. p^fy eblodne. o, n^xy. » p,ef.»bly * <" « - * r 

S-posidon, especially in 4-posidon. 

( c J1 ,welo a »=ylp^' s ^ ,<, ^ ,orcyc, ° hex,1 ■ w " CT '"" ubsutu ^ ,, 

^ferobly is sobsdfufed with h,dn,xyme.hvl. (C^exy " °" <* 2 - 

m^eblodne. 

especially of 2 o, 3 carbon aonss. 6, medsyl. (C„) *y> P»f«ably . -*l ore*,!. 
eap^iallyme.hyl.CC.oJl.yd.oxyalkylpKf.rcblyisnydmxymcd,,!. 

A[3 1 11 bicvclicccbocyc 1 icn»ie,y.pdonal,y S ubsdn JB d»def,ned,bovop re fc ra bl» 

is bicyclo[3.1 .Dhept-2-yl opdonally OMMd in 6-posidon wlfh art* o, 

bilLpuihe^-y^^ 

in 6-pLidon. A [2.2.1]bie»dic caabocyclic moie* opdonrty subsUmfe* as defined 

abovepieferablyisbioyclol22.1)hepf-2.yl. ^ 
Napbd,,! p^ferably is l-»>ph*yl. Cyclohexene pcef«mb.y . cyclonex-l-en-l-vl. 

Adamantyl preferably jxl- or 2-adaiMMyl. „,.„ Hv 
Ap ^„y I «pip^n»ln^opdo„* ! .^ K defi 1 ^cbo«ps^.y 

p y „„ u din-3.ylorp.peddi,^ 
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A preferred group of compounds of the invention is the compounds of formula I 
wherein R is R' (compounds la), whereby R' is: 

- Ri'NH(CH2)2- wherein R| f is pyridinyl optionally mono- or independently disubstituted with 

halogen, trifluoromethyl, cyano or nitro; or unsubstituted 
pyrimidinyl; 

- (C 3 . 7 )cycloalkyl optionally monosubstituted in Imposition with (Cio)hydroxyalkyl; 

- R/CCHi)*- wherein R/ is (Cj-Oalkoxy; or 

- R 3t wherein R 5 is as defined above; 

in free form or in acid addition salt form. 

More preferred compounds of the invention are those compounds of formula I wherein 
R is R" (compounds lb), whereby R H is: 

- Ri M NH(CH 2 )2- wherein Rj N is pyridinyl mono- or independently disubstituted with halogen, 

trifluoromethyl, cyano or nitro; 

- <C 4 . 6 )cycloalkyl monosubstituted in 1 -position with (Q^hydroxyaDcyl; 

- R4*(CHi)3- wherein R/ is as defined above; or 

- R 5 * wherein Rj* is a [2.2. 1]- or [3. 1 . l]bicyclic carbocyclic moiety optionally mono- or 

plurisubstituted with (CM)alkyl; or adamantyl; 
in free form or in acid addition salt form. 

Even more preferred compounds of the invention are the compounds of formula I wherein 
R is R M » (compounds Ic) t whereby R"' is: 

- Ri M NH(CH 2 )2- wherein R," is as defined above; 

- (C^cycloalkyl monosubstituted in 1-position with hydroxymethyl; 

- R/(CH 2 )3- wherein R/ is as defined above; or 

- Rs" wherein Rs M is adamantyl; 

in free form or in acid addition salt form. 



m 
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A farther group of compounds of the invention is compounds Ip, wherein R is R p , 
which is: 

a) R, IWPQr wherein R,> is a pyridinyl or pyrimidinyl moiety optionally mono- or 

independently disubstituted with halogen, trifluoromethyl. 
cyano or nitro; 

b) (C, 7 )cycloalkyl optionally monosubstituted in 1-position with <C,o)hydroxyalkyl; 

c) ftftOUr wherein R/ is phenyl optionally mono- or independently di- or independently 

trisubstituted with halogen or (C|. 3 )alkoxy; 

d) (RftCHPJr wherein each R 3 > independently is phenyl optionally monosubstituted with 

halogen or (C|. 3 )alkoxy; 

e) R4(CH 2 ) 3 - wherein R4 is as defined above; or 

0 isopropyl optionally monosubstituted in 1-position with (C w )hydroxyalkyl; 
in free form or in phaimaceutically acceptable acid addition salt form. 

A further group of compounds of the invention is compounds Is. wherein R is R\ 

which is: . 

a) fcHuTOW wherein Ri' is pyridinyl optionally mono- or independendy Substituted 

with chlorine, trifluoromethyl, cyano or nitro; pynraidmyl 
optionally monosubstituted with chlorine or trifluoromethyl; 
or phenyl; 

R,,' is hydrogen or methyl; and 

ms is 2 or 3; 

b) (C,.u)cycloalkyl optionally monosubstituted in 1-position with hydroxymcthyl; 

c) R 2 *(CH2)„,-whereia either 

R*' is phenyl optionally mono- or independently di- or mdependently 
trisubstituted with halogen, alkoxy of 1 or 2 carbon atoms or 
phenylthio monosubstituted in the phenyl ring with hydroxymcthyl; 
(C«)alkyl; 6,6^imethylbicyclot3.1.1]hept-2-yl; pyridinyl; 
naphthyl; cyclohexene; or adamantyl; and ns is 1 to 3; or 
Ri is phenoxy; and ns is 2; 
d) (3.3-diphenyDpropyl; 
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e) R/(CH 2 ),» wherein R/ is 2-oxopyrrolidin-l-yl or isopropoxy and 

ps is 2 or 3; 

f) isopropyl optionally monosubstituted in 1 -position with hydroxymethyl; 

g) Rs' wherein R 5 " is: indanyl; a pyrrolidinyl or piperidinyl moiety optionally N-substituted 

with benzyl; bicyclo[2.2.1]hept-2-yl; 2,6,6-trimethylbicyclo- 
[3.1.1]hept-3-yl; adamantyl; or (Ci.*)alkyl optionally mono- or 
independentiy disubstituted with hydroxy, hydroxymethyl or phenyl; 
in free form or in acid addition salt form. 

The compounds of the invention may be prepared by a process which comprises 
coupling a reactive (2-cyanopyrrolidino)carbonylmcthylene compound with an appropriate 
substituted amine; more particularly, for the preparation of the compounds of formula I it 
comprises reacting a compound of formula II 



n 



wherein X is a reactive group, 
with a compound of formula HI 

NHjR 

wherein R is as defined above, 

and recovering the resultant compound of formula I in free form or in acid addition salt form. 




m 



X preferably is a halogen such as bromine, chlorine or iodine. 

The process of the invention may. be effected in conventional manner. 

The compound of formula H is preferably reacted with at least 3 equivalents of a 
primary amine of formula EL The reaction is conveniently conducted in the presence of an 
inert, organic solvent, preferably a cyclic ether such as tetrahydrofuran. The temperature 
preferably is of from about 0° to about 35°C, preferably between about 0° and about 25°C. 

The compounds of the invention may be isolated from the reaction mixture and purified 
in conventional manner, e.g. by chromatography. 
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Tta starting materials may also be prepared in conventional manner. 

The starting um«a ^ winwine two-step reaction 

The compounds of formula E may e.g. be prepared by the fbllowmg tw 



scheme: 



4 



O || /^NHj 
-^DMAP (at least 2 eq.) 



IV 
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The followii 



ng Examples illustrate the invention. All temperatures are in degrees 




Celsius. 



1: i-r2- f(5-Chlorg 
fg).pvrrolidine 

To . 500 ml flask is added 16.6 E of MCS^.r.p^n-^MeU.yl.miB. and 

,00 ml of re^ydrofumn - •»« — is «"** " " ** **■ T ° ,h "' ,< "" i "T , B f 
rT70 8 of(lc^op^^)-b^^b ro ^o^v e a m 30n J .f 

rctwvaf^ng and the mixture is partitioned betwean ethyl acetate and water. The productis then^ 
L ra mruU MM dc.nc«,«ted»c^d«d^f«basecon^-tdmcn.de fo m,. The 

.^edm.meeoMdonmrf.^s.c.mda.Theoff.^P^pi-^'onns.s^. 
led wimd^teuahydtom^andmeaowentummo.edh, high ve^mpumpms 

m.p. 265*-26r : NMRt see • at bouom of Table hereunder). 

The starting material is obtained as follows: 
a, 22 37gof(S).2^b»n«.ylpyrr.lidme.30.1ndofni«u 1 ylarnineand30.0mgof 

ls me n added, dropwise. to - *~* solution of ,S.8 ml o f h ro mo,ee„. .« * 

w,m,m^.^«»^'^ 1 ^' 0,,bU, " (2< " tam0,,P,ro ^ ) 
earbonylm.lhylenMS)-bromlde (hard yellow taffy). 
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The compounds of the invention in free form or in pharmaceutical^ acceptable acid 
addition salt form, hereinafter briefly named "the agents of the Invention", in particular, the 
compounds of formula I in free form or in pharmaceutical^ acceptable acid addition salt form, 
possess pharmacological activity. They are therefore indicated for use as pharmaceuticals. 

In particular, they inhibit DPP-IV. This activity may be demonstrated employing the 
Caco-2 DPP-IV assay, which measures the ability of test compounds to inhibit DPP-IV 
activity from human colonic carcinoma cell extracts. The human colonic carcinoma cell line 
Caco-2 can be obtained from the American Type Culture Collection (ATCC HTB 37). 
Differentiation of the cells to induce DPP-IV expression is accomplished as described by 
Reisher et al. in Prr Mail Afflri iM.USA » U «3> 5757-5761. Cell extract is prepared from 
cells solubilized in 10 mM Tris-HCl. 0.15 M NaCl. 0.04 t.Lu. (trypsin inhibitor unit) 
aprotinin. 0.5% non-ionic detergent P40. pH 8.0. which is centrifuged at 35 000 g for 30 min 
at 4°C to remove cell debris. The assay is conducted by adding 20 mg solubilized Caco-2 
protein, diluted to a final volume of 125 ml in assay buffer (25 mM Tris-HCl pH 7.4. 140 mM 
NaCl. lOmMKCl. 1 % bovine serum albumin) to microliter plate wells. The reaction is 
initiated by adding 25ml of 1 mM substrate (H-Alanine-Proline-pNA; pNA is^-nitroaniUne). 
The reaction is run at room temperature for 10 minutes after which time a 19 ml volume of 
25% glacial acetic acid is added to stop the reaction. Test compounds are typically added as 
30 ml additions and the assay buffer volume is reduced to 95 ml. A standard curve of free 
p-nitroaniline is generated using 0-500 mM solutions of free pNA in assay buffer. The curve 
generated is linear and is used for interpolation of substrate consumption (catalytic activity in 
nmoles substrate cleaved /min). The endpoint is determined by measuring absorbance at 
405 nm in a Molecular Devices UV Max microtiter plate reader. The potency of the test 
compounds, as DPP-IV inhibitors, expressed as IQo. is calculated from 8-point. dose-response 
curves using a 4-parameter logistic function. 

In the above test, IC* values of from about 10 nM to about 900 nM are obtained with 
the agents of the invention, e.g. 22 nM for the agent of Example 3. 

The DPP-IV inhibition may also be demonstrated by measuring the effects of test 
compounds on DPP-IV activity in human and rat plasma employing a modified version of the 
^toM^m^vikOUaaSnm^mW Briefly, five ml 

of plasma are added to 96-well flat-bottom microtiter plates (Falcon), followed by the addrUon 
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the test compound directly into the stomach of the test animals. Blood samples, obtained at 
various timepoints from chronic jugular vein catheters axe analyzed for plasma glucose and 
immunoreactive insulin (IRI) concentrations, and plasma DPP-IV activity. Plasma insulin 
levels are assayed by a double antibody radioimmunoassay (RIA) method using a specific 
anti-rat insulin antibody from Linco Research (St Louis, MO, USA). The RIA has a lower 
limit of detection of 0.5 mU/ml with intra- and inter-assay variations of less than 5%. Data are 
expressed as % increase of the mean of the control animals. 

It was found that upon oral administration, each of the compounds tested amplified the 
early insulin response which led to an improvement in glucose tolerance in the insulin resistant 
test animals. The following results were obtained: 



Compound 


Increase of insulin response 
at 10 ramol/kg 


Ex. 1 


61 % 




Ex.3 


66% 


Ex.5 


108 % 


Ex.8 


144% 


Ex.12 


59 * 



* The precise dosage of the agents of the invention to be employed for treating 
conditions mediated by DPP-IV inhibition depends upon several factors, including the host, the 
nature and the severity of the condition being treated, the mode of administration and the 
particular compound employed. However, in general, conditions mediated by DPP-IV 
inhibition are effectively treated when an agent of the invention is administered enterally, 
e.g. orally, or parenterally, e.g. intravenously, preferably orally, at a daily dosage of from about 
0.002 mg/kg to about 5 mg/kg, preferably of from about 0.02 mg/kg to about 2.5 mg/kg body 
weight or, for most larger primates, a daily dosage of from about 0.1 mg to about 250 mg f 
preferably from about 1 mg to about 100 mg. A typical oral dosage unit is from about 
0.01 mg/kg to about 0.75 mg/kg, one to three times a day. Usually, a small dose is 
administered initially and the dosage is gradually increased until the optimal dosage for the host 
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The agents of Examples 1, 3, 5, 8 and 12 arc the preferred agents of the invention, 
particularly those of Examples 1, 3 t 5 and 12, preferably in hydrochloride acid addition salt 
form, especially the agent of Example 3, namely l-[2-[(5-cyanopyridin-2-yl)amino]- 
ethylamino]acetyl-2-cyano-(S)-pyrroIidinc, preferably in dihydrochloride acid addition salt 
form. It has been determined that in hydrochloride form they have an IC50 value in the Caco-2 
DPP-IV assay of, respectively, 36, 22, 26, 8 and 279 nM, and in the modified Kubota assay 
above, an IC50 value for, respectively, human and rat plasma DPP-IV, of 27 and 22 nM 
(Example 1); 7 and 6 nM (Example 3); 37 and 18 nM (Example 5); 12 and 11 nM 
(Example 8); and 95 and 38 nM (Example 12). It is, therefore, indicated that for the above 
uses the compounds of Examples 1, 3, 5, 8 and 12 may be administered to larger mammals, for 
example humans, by similar modes of administration at similar dosages than conventionally 
employed with metformin. 
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Oaints: 

1 . An N-(N'-substituted glycyl)-2-cyanopyno]idine. 



2. A compound of formula I 
H 



wherein R is: 

a) RiRiJV(CH 2 )„- wherein 

Ri is a pyridinyl or pyrimidinyl moiety optionally mono- or independently 
disubstituted with (CM)alkyl, (C M )alkoxy, halogen, trifluoromethyl, 
cyano or nitro; or phenyl optionally mono- or independently disubstituted . 
with (C M )alkyl (C M )alkoxy or halogen; 

Ru is hydrogen or.(C|-s)alkyl; and 

mis 2 or 3; 

b) (C*.«)cycIoalkyI optionally monosubstituted in the 1 -position with (d. 3 )hydroxyalkyl; 

c) Ri(CH 2 )n- wherein either 

R 2 is phenyl optionally mono- or independently di- or independently trisubstiiuted 
with (C M )alkyl, (C M )alkoxy, halogen or phenylthio optionally monosubstituted 
in the phenyl ring with hydroxymethyl; or is (C|.*)alkyl; a [3.1.1]bicyclic 
carbocyclic moiety optionally mono- or plurisubstituted with (C M )alkyI; 
a pyridinyl or naphthyl moiety optionally mono- or independently disubstituted 
with (CiM)alkyl (C M )alkoxy or halogen; cyclohexene; or adamantyl; and 

n is 1 to 3; or 

is phenoxy optionally mono- or independently disubstituted with (C M )alkyl f 
(C M )alkoxy or halogen; and 
n is 2 or 3; 

d) (RafeCH(CHi)r wherein each R 3 independently is phenyl optionally mono- or 

independently disubstituted with (C M )alkyl, 
(C M )alkoxy or halogen; 
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e) R4(CH 3 ) P - wherein R* is 2-oxopynulidinyl or (C^)alkoxy and 
pis 2 to 4; 

0 isopropyl optionally monosubstituted in 1 -position with (C|. 3 )hydn>xyalkyl; 

g) R 5 wherein R5 is: indanyl; a pyrrolidinyl or piperidinyl moiety optionally substituted with 
benzyl; a [2.2.1]- or [3.1.1]bicyclic carbocyclic moiety optionally mono- or 
plurisubstitutcd with (Ci^)alkyl; adamantyl; or (Ci^)alkyl optionally mono- or 
independently plurisubstituted with hydroxy* hydroxymethyl or phenyl optionally mono- 
or independently disubstituted with (CM)alkyl, (CM)alkoxy or halogen; 

in free form or in acid addition salt form, 

3. A compound according to claim 2 (a compound Ip) wherein R is R p , which is: 

a) R| 'NHfCTfch- wherein Rj p is a pyridinyl or pyrimidinyl moiety optionally mono- or 

independently disubstituted with halogen, trifluoromethyl, 
cyano or nitro; 

b) (C> 7 )cycloaIkyl optionally monosubstituted in 1-position with (Ci- 3 )hydn>xyalkyl; 

c) R 2 P (CH 2 ) 2 - wherein R 2 P is phenyl optionally mono- or independently di- or independently 

trisubstitutcd with halogen or (C|. 3 )alkoxy; 

d) (Rj02CH(CH 2 ) 2 - wherein each R 3 P independently is phenyl optionally monosubstituted with 

halogen or (O. 3 )alkoxy; 

e) R4(CH 2 )j- wherein R4 is as defined above; or 

f) isopropyl optionally monosubstituted in 1-position with (C|. 3 )hydroxyalkyl; 
in free form or in acid addition salt form. 

4. A compound according to claim 2 (a compound Is), wherein R is R*, which is: 

a) R| f R u 1(GHaW» wherein Ri' is pyridinyl optionally mono- or independently disubstituted 

with chlorine, trifluoromethyl, cyano or nitro; pyrimidinyl 
optionally monosubstituted with chlorine or trifluoromethyl; 
or phenyl; 

Ru is hydrogen or methyl; and 

ms is 2 or 3; 

b) (C 3 . l2 )cycloalkyl optionally monosubstituted in 1-position with hydroxymethyl; 
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c) Rj'(CH a )„- wherein either 

Rj' is phenyl optionally mono- or independently di- or independently 
trisubstituted with halogen, alkoxy of 1 or 2 carbon atoms or 
phenylthio monosubstituted in the phenyl ring with hydroxymethyl; 
(C^)alkyl; 6,6^<limethylbicyclo[3.1.1]hept-2-yl; pyridinyl; 
naphthyl; cyclohexene; or adamantyl; and ns is 1 to 3; or 

Ri'isphenoxy; and ns is 2; 

d) (3,3-diphenyl)propyl; 

c) R/(CH2)p« wherein R«' is 2-oxopyrrolidin-l-yl or isopropoxy and 
ps is2or3; 

f) isopropyl optionally monosubstituted in 1-position with hydroxymethyl; 

g) R s « wherein Rj' is: indanyl; a pyrrolidinyl or piperidinyl moiety optionally N-substituted 

with benzyl; bicyclo[2.2.1 Jhept-2-yl; 2,6,6-trimethylbicycIo- 
[3.1.1]hept-3-yl; adamantyl; or (C w )alkyl optionally mono- or 
independentiy disubstituted with hydroxy, hydroxymethyl or phenyl; 
in free form or in acid addition salt form. 

5. The compound according to claim 2 wherein R is 2-[(5-cyanopyridin-2-yl)amino]ethyl. 
i.e. l-[2-[(5-cyanopyridin-2-yl)amino]emylaniino]acetyl-2-cyanc)-(S)-pyrrolidm in free form 
or in acid addition salt form, especially in dihydrochlorideacid addition salt form, or 

a compound according to claim 2 which is of formula I wherein R is either 

- 2-[(5-chloropyridin-2-yl)amino]ethyl. or 

- (l-hydroxymethyl)cyclopent-l-yl. or 

- 2-t(5-nitropyridin-2-yl)amino]ethyl,or 

- 3-(isopropoxy)propyl, 

in free form or in acid addition salt form. 

6. A process for the preparation of a compound according to claim 1 which comprises 
coupling a reactive (2-cyanopyrrolidino)carbonylinethylene compound with an appropriate 
substituted amine or. for the preparation of a compound according to claim 2, which comprises 
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wherein X is a reactive group, 
with a compound of formula IH 

NHjR 

wherein R is as defined in claim 2, 

and recovering the resultant compound in free form or in acid addition salt form. 



7. A pharmaceutical composition comprising a compound according to claim 1 in free form or 
in pharmaceutical^ acceptable acid addition salt form, together with at least one 
pharmaceutical^ acceptable carrier or diluent. 

8. A compound according to claim 1 in free form or in pharmaceutical^ acceptable acid 
addition salt form, for use as a pharmaceutical. 



9. Use of a compound according to claim 1 in free form or in pharmaceutically acceptable acid 
addition salt form in the preparation of a medicament for inhibiting DPP-IV or treating 
conditions mediated by DPP-IV. 

10. A method of inhibiting DPP-IV, or of treating a condition mediated by DPP-IV, which 
comprises administering a therapeutically effective amount of a compound according to claim 1 
in free form or in pharmaceutical^ acceptable acid addition salt form to a patient in need of 
such treatment 
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